CONVAIR

cﬂ‘ S 7/‘?/ W ReporT No__S5E 389

F e e i v

oae_15 April 1960

no. of pacts 8
ASTRONAUTICS v
' — conwua mvmon or untmu. oVNAmcrcoumm k
EVAW‘!‘;W OF JOIHTS FABB.ICAm . o3
m cnm g Lo
| .y N
5 °°5 N
. g o~
O 7z -
d BV
: 2 g )
* Q)
QO

REVISIONS

TO09 WHO4 ALIMIDVA

- APPROVED BY Q//ﬁ /g/ tges

(CATEGORY)

(NASA CR OR TMX OR AD NUMBER)

W. M, Gross,/'rest Lab, Cﬁ'oup Engineer

APPROVED av/ﬁ 27\

R. S, Caﬁpbenﬁ:hief o/t) Test Labe

DATE

8

CHANGE

PAGES AFFECTED

FORM NO. A-708-1

v




"éoNvf‘_“R&\Asrno&Aunc':'s Lo w4

W N N W e

. ~ Tensile Specimen Assy, large -  :._' 4 -

rgmE2 .
. Evaluation of Joints Fabricated from - . o

CRES. 310 Tensile Ultimate Test Reaulta' T

 FIGIRE
Evaluation of Joints Fabricated from. CBES - .
, 310 Fatigue Test Results _ 6
FIGIRE § ‘
Ultimate Tensile Strength Values from 38°

Specimens Compared to 9* Coupons of CRES
310 Material

Fatigue Date Comparison of CRES 310 to
CRES 301 at 320°F and —423°F | 7

- , Comparison of Ultimate Tensile Strength of
: GRBBJ.OtOGR.'ESBOlwﬂ.hBB‘HQIM
_Joint Specinens : o _ , 8

" FORM NO.A-782-1

b e O



. CONVAIR H ASTRONAUTICS -~ - - = - . - g -}
| EVALUATION OF JoINrs
PABRIC L
IrRODG ..

It has been found that CRES 301 suffers a loss in fatigue strength at
liquid hydrogen temperatures, These CRES 310 specimens were tested in
an effort to find a material with better fatigue properties at -423°F,

The cbjective of the test was to determine the static and fatigue properties

of joints fabricated from CRES 310 alloy at room temperatu're, -320°F, end
-423°F,. ' : _

CONCLUSIONS _ .

1, The ultimate tensile strength of the CRES 310 specimens increased

an average of 26,6% from room temperature to -320°F, and 9.8%
from =320°F to -423°F,

2, At =423°F, CRES 310 has an ultimate tensile strength of 275 XKSI
oompared to Convair Astronauties Specification No, 71004 CRES 301
vhich has an ultimate tensile strength of 259 KSI at the same

m‘m.

3. CRES 310 butt welded splice joints had greater fatigue a‘h'ongth
at =423°F than did production GRES 301 joints, ,

4. The opotvelded Joint etficioncy of CRES 310 was high at all
temperatures,
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The specimens were made of CRES 310, 75% cold rolled, GA, .,020, ocoil -
44942, HT M 43631, The configuration of the specimens is shown im
Figure 1, There are four rows of resistance spotwelds on each side

of the buttweld, The outside (1st) row has seven equally spaced ' -
spotwelds, The spacing of the other rows is shown in Figure 1.

FROCEDURE

Kine tensile specimens and six fatigue specimens were tested, The
nine tensile specimens consisted of three specimens to be tested at
room temperature, three at -320°F, and three at -423°F, The six
fatigue specimens consisted of three specimens to be tested at =320°F,
and three at =423°F, R

The tensile and fatigue specimens to be tested at =320°F were placed
in & tenk which was filled with 1liquid nitrogen, The test sections of
the tensile and fatigue specimens to be tested at =423°F were placed
in a vacuum jacketed liquid hydrogen container, The vacuum jacket was
then placed in a liquid nitrogen tank to reduce heat loss,

A hydraulic rem applied both tensile ultimate end fatigue loads, The
piston area of the ram was 10,2 sq. in, Pressureswere read on a Heise
test gage, The tensile test strain rate was ,001 inches/inch/min, to
yleld, The cycling stress levels were O to 140,000 psi and were applied
at a rate of 6 cycles/minute, The nmumber of cycles required to produce

a leak and the mumber of cycles to failure were recorded, The specimens
that survived 2000 cycles, were static loaded to failure after 2000 cycles,

Friction of the system was determined to be 25 psi, The details of the
test apparatus are described in test report 7TE2049 and 7 B 2379,
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~ The results 6f the stetic test are shown in f'igure 2. The results of .

the fatigue test are shown in Figure 3, Figure 4 compares the ruultl
of a previous test with 9* coupens to this test with 38" specimens, and
gives the joint efficiency.

Figure 5 compares the ultimate tensile strength of CRES 301 at room
tempersture, «320°F, and -423°F, It can be seen that the ultimate
tensile strength of CRES 310 is lower than the ultimate tensile strength
of CRES 301 st room temperature approximately the same at ~320°F, and
higher at =423°F, Figure 5 also shows that while the ultimate tensile
strength of CRES 301 increases very little from -320°? to -1.23"!,

310 has a marked ina-ease.

The results of the static tests as shown in Figure 2 indicate that CRES:
310 has good welded Joint strength at -423°F, as the fallure occurred
away from the weld,

Figure 4 8lso compares fetigue data of CRES 310 to CRES E.F.H., 301 at
«320°F and =423°F, It can be seen that CRES 301 has greater fatigus
strength than CRES 310 at =320°F, but that CRES 310 has a greater
fatigue strength at =423°F, than CRES 301, The CRES 310 specimens
oycled from 0-140,000 psi skin stress had only one leak in 2000 cyclese
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FIGIRE 4

ULTIMATE TENSIIE STRENGTH VALUES FROM 38" SPECIMENS
COMPARED TO 9* COUPONS OF CRES 310 MATERIAL

| |
| TEVPERATIRE Am ULTIMATE STRENGTH
38" Specimens 9* Coupons(*) | Joint Efficiency
1. Room Temp 182 kST 181 KsI 1008
L | 2, -20° | 248 XsI 251 KSI . 98,8
| 3. ~423°F 275 kST 290 KSI %88
P

FATIGUE DATA COMPARISON OF CRES 310
TO CRES 301 AT =-320°F AND «423°F

Note: Sheet fatigue stress values were O to 140,000 psi

(*) Data taken fro- MRG-132-1, Table 15 (longitudim d:l.uetion)
same heat and coil as large speci.nou.

(*#) Data taken from Materials lab data sheets #417, #iik andfs32
- +  Cycling wes stopped before failure,
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